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1 2 

raOOTM a^mnfur^ armi *™ 1 is a pard&i beer prochjotion How diagram 

paocF^S FOR ^S^JNG 3^ AND TKEatINO showiaR tfa. location Of the straining tanlc in a procass 
SPENT ClUJNS fbr brswtng hwr, 

Th;* lnvcnti<^ td«cs fo *n improved method of or s t^iiikand t^e't^i^B^^'u^^ 

opcmci^sji j^nnoing tank of dr.e type ^hown in U.S. PaL sparse [iq,yp4 for a ?ubifiqu«rt brewTaimi 

^rL^Mnt n^ll^-iT^^ ^ 1959 :md 233^:^6 FIO. 3 b adU^wnmMlo view (^f Ihft l^eatacnt pf the 

f^SS.?^! Jliv ?ot±i.te rjlate to one typi* !;pcnt srafns arte? the spent grtam have betsa nunoved 

or stratomg tank usad in tht trcwirt^ Ujdtiatry to removB from the strthiiiis t^nJcT 

Mtract rV<W brewars grains The present tnv«aOD ia an ]a Referrins now to the driwioss ia detail it will be 

urprovcinait m the method of operatlOD of said i«p Ken thot tHe invontion Lj cmbodSa in is procsj and in 

and have no movab^ pai-ts tharto for contact- which ha« no totattos find no moving pwts thereifl. 

[2Sli^ii!^ ?'fi ^l!!o jS'T^li?^"^^ stniinin^ this type of Straining twK ts disclosed tn the afbrcmcn. 

wnk^AbouL 16 brewa pefd>v per bnp^i^ r^ii became 15 Woncd pitenta « b the narmaJ opw^tlon of Biiid strain- 

powrijlc. The ivveiago b«w xlOe was W mmutca, of ing tnnh whtrt-ln fSOtWj^ which iisroOVOd therefbooi 

Which 10 inmtttw were for '•mash oft" 67 ndnww i» remlrodooetl imo eaid strains te^sk. FIG. 1 fhows 

o complete the dnw off otwrt mdudlAfi spar^ and such ^ strWauj^ twJt S a a partial bccrprxKluetion Row 

i^STI !l J i grant-off op«tion. With tliit pa- dlagrwn. The present in%rBtio«i ^leludea & proet=35 for 

t«Mmctnoeof-<traj5ing^th« grains removfid From the 20 treating spent graina, collecting r^jc gpcitt «aln Honor 

straining ftjm *bQi:t S7?& to 90% mofeturc, urtde/ tiOrttrollnl oondlHoniS. and kfien rdnt^oflncUig 

which !8 8b<)«t 5 to 1 0^ WCtt*=r th»n the prevloos hotor Mid ljqt»r afi part of the sparge liquid of the n^ict whftx? 

tub, operation. ^V^th this inobture cont™ Xhe 9pect quent brew. Thb InneAfies the efliciencT of the rtndn^ 

^^^P™P^^«^ ^ Ing: tank and ijxrccsco th< amount of axtnsct and tbe 

vnor to caid patented strMnins tojJt*^ Ijvgc and ex- 25 extract recovery rate? within the straining tank. The 

SfjSilif wcw usec v^th power dWvcn rokw purpose of tbe strainrng tank to remove th^ £OlUbtfi 

th«ein to agitate and loosen ibe grains. When th«e auhsiancu frocn grains. "^iuc^io 
older laiiter tubs. Oiecd ooulrj b€ only about 10 to 12 Referring to PIG. 2. the stroming tank 9 ia ©hown in 

brews per day. with poaibly 14 brcwft por day tn somo dia^»inni»tic form- At pt^i, such alralnlns tflok« qsb 

J^KJif" 2?^* ^^"^ " eioiiaure content of 30 be used for won prodnottom up to about 16 brews per 

about The spent firtiin h^aof had a total solids day per brewing xmit. The average occupatinn time of 

^onTof f^^'SnlT^' K,^ r , ^tsnki within the ^tiaJning t^k per brew is about 87 

One of the lainclpal objects of the present InventiOa minuteP, of Which 10 mluMtM are (ued for the m«hK)m 

^ inGreafifi the effieici^ of the cjtttacijon of solublft 67 mhiotcs for the comptete draw^ffor wort incdudins 

tija$tancLs« from tnatenal w*i:Wrt 4 straining tank. Ad- 15 sparges, and 10 miitutea for the grain^Oixl or removal <5 

Other object Is » provide a uss Itor the spent Uquor the graiii from the fitraJnfng tank. Actually, the grains 

which contains » STD^I smo-unt of ftoli&i by uilna s«id ars removed through large dOOffl at the bottom of the 

nquof undBT controlled condition* for the sparge liquid straimne tank within ahont 2 or 3 ndnuies, but water for 

for ASubaequantlMw. AfunJMq-obJcctortheiaYcnti^ flufihme Ctlt those £rains whioh vcMSan renilra th£i 

^J.^.S^^^'^-^f r'^"' .stP^itiinS tank which trre 40 flddStiOnal portion of the tO minute peHCKL 

'^'^ " ^ *° '"^ ^P"*^ fi^"* ^^"^ '^^^^^ moistur^ which ifaSut I 

A^ispj,-.- «t,4^r ^.!^ ... . . to 10% wetter thw tftc previous lauter tub operacioa 

. .I^^Z.^^^ f wvention 15 to provide whiiih utiUzea a rotating roka thetftin- Tha ii^rettsod 

a use tor tl^ spent grain L^^uor »o th(tt tbe dumping or « moiJtur.. coitcnt ^deis spent gi^n» mUi McSSte^ 
"I ^^'^^^^ 5t«idardi» more difTieult CO handle. mSch n^xr c^tpensiv? to dry 
!i^-Sf^^^^2:u ^? provida a rfmplc and in«»piible of being dumped into the 9cwo/ becftuse 

SO^Sev CM ract^?^"^ "^"^ ^J^^ "^^•'Sy consider- 

SO mottney can be BolOas csttle fed. j^tjons. In Mlthon, the excran recoviwy mto may be 

aT3S^t'h^^^,?*^"* 3dvaMg» wiU become iO lower at tbi« dcpendSng upon tha rk??maSla)s isod 
apparent hrt<^a^. and the m^^ng prooass applied. 

DnlSjirtrr JSIItr."!^.^ ^ mprovcd .method c»f The pr^^ot invention diniinate* thO fonsgoing disad- 
^^iS JS^ -antageR and yicJda epeiit Emino of only 70% to 81^ 

ttfanajng tftnk pMnppbJe c(^dKiOa tod arc pumped td 5S spnm griiiiM •Vis ia" oT-'wet" to dairy or beef oadle Xn 
ac^ntni^ge to separate iroine spent grain Jiquor iS^cnrt- SditlS. the procew clhii«te A?^^S^t ite 

^"r^ ^ontroUcd t«np5ralvcc condiUona and tochni^y p^uibJe. byVyW^urXr^^^^^ 

fr™ ir.wr«^' removed <0 initt«l be^t^ of local re«ri«:£oiifi 00 RaOUmd^ 

r^^^ mnscre^v ^nvtf^or to which mitri. poadnd «o»ds en effluence and dryine fadiWftSW fuel 
™^cX '"^""^ ^ '""^ may not bo i,v»UBble or may bs u^iSS 

ThftmvHiitiAfi p,,r*w--* The sprotiKwtw ate removed ftocn the straining tenk 

dlS^^^a?^^ p™«»« here. S anf &n into n spent ^ain, tank O wh«e cnpndty 
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3 4 
from the spcmt graiiw t»k O, the spent ^n&its are Iti operation ind reCsRfDg to FIG. X it '*dU be seen 
piujapod tbrttugh a coBdt>it J b> a pump 2 wliieih pumps that gtila finom the mafito Of cooker, water, md recy- 
thc spent ^115 chrou^ an iiuulaifid conduJc 3 wjblch b cled spont ^rtiin tiQUor «xc tidded CO the stntininc bmV S. 
tTTovided with a Ds^gMt M for rtmovMg metal whEeh TTie usissoUiteA straiiiiiifi tank bfts & capacity of aboat 
miftht be in the spcntt £r^. TKr sp^ sz^ms tsknk Q» $ 4S0 baxreb. To losid tfao Straxning tank S and udllze the 
the pvmp 1, Afid. magnet M arc }ocut^ u) the brew- fnventfon hCRiift, about 250 barrols Of firain froM th« 
hain^. However. Cftc i™iateC coddidt S ^stcnds tor a cooker are riin toto the Stf Aioioff tank, aflcor which tbotit 
S^teBt (li«2urae to another buijdinjj where the remniaine 100 barrels of water at 165' F, to )70' F. are iiuected 
c«juipEn«Bt oan be located. The coadi^it 3 le&d« to two hito the straining tAnt S lo fbim a filter tna^c around the 
oantrUUeca G Whidl ate not InsuSatcd. Thst centrif^scs n> tub« wtThJn tbt streinine tnnk S, Up to 220 harrftte of 
used are cfllted the $b wled Supec-D-Canter btand, but recycled spent ^laln Uwior are then hijcctcd into the 
othcia ipAy bo satldfoctory- Th« c«piidty of itie centri- straining tank S, followed by abont lOOhartoly of water 
ftJgte C miWi piirmlt ttc procesring of eiiah ha«ch of at 165' F. to J7D' la this manner. It has hoBn ^und 
spent grsins from one bf ew in titne *o pczinit inteaait- that there b more v^fliclcat utU^ation of SOlublee and 
tertt st«nlwatjoii. Xli*c*wtrJIUeeaOredwccth©ai<ii5^^ 15 iixtracdan of solubles frpm the srain which wo* Jurt 
mtne spent graina 9^od sepaxate bite spent grain liquor teocived by the straining imh 5 from the ^eekar 
ftoiTUha Bp«nt g^TTS. As to the apeot OTm WtoJtfb leave the eentiiftiSNB 

^"^P^l:??'^^.*^'*^^*^^^** ^" ^eapent pains have with AbOwt 7D% moBtnie; Mid spent jgrams drop in a 
about 70^ ramafcurc (phia or minus about 2%). The chntc S» or Other meftos. IT deritctd, th^ enter a large 
9Pettt grain liquor fl.o>«s from the cectrifti^BK C by grav- w final Bto«»ge tank or spent mino hcldmc tanks, which 
ity and has 2.0 to 4.5€5i or motrs oT total solid*, of which hold one fhll day's pcoductloD. RisferTtag now to Pio. 
0^ 0.791^ is the hiijolublc portku dcpctftdlas upon the a, a screw conveyor 10 or siniihu- device OOt*trowOb9ly 
oeatne«ee Iwid uid acomnyUttb/e entets. The spent cirenlates and mixes the spent araJns, Dnwory. wnste 
gram Bqnor ll« a pH frpm 6,0 to 6.5, dep^ding; npOn stxtants m prorated Into the screw conveyor 10. .Which 
thebrewingwaicrcompotildoiiamisQUdconcentrHtfon. 25 nuay increase the water contait Of the trains filifehthr* 
The spent grain liquor flows thrxwgJi a oondnit 4 and Speni aM8of81% raoisture arc mawigeabJe. for feed- 
eollfsctcd in a buffCft tank or eflltxefil tanlc B to keep a ing to beef and dairy eatttlo and can be wtd ditectly to 
h«d oa a pump Slocatcd In a diiTcTcni buildiug from foimecs and cftttle fceden. The brewery wnstc sireams 
the btewhOusB. The spent grsiln liqvoc fs puinpec] which m^iy be iiddcd to thfl ipeat grains include apcnt 
thcoi^h an insuhited conduit « into a lapge flcneotion M hops, dm Schoenc bottom ftwn the chUteTOorinH P«>- 
cank L for the recycled spctttjfcimn h/guor- Thetjwjk Lis oear, chip yeast fwa Bgrn^ tanks oe tank yield*, Alpha 
lotiajg^ln the biiGiWhoiue. * ^ 5"^^ ^^^'^ fa-weaten, gfain dnst from suction lined and 

mRulatad and is of such else as tn hold i»p to of the the grain h^mdUa* system, and rajeoted spent grain 
total spstgB voiame required for the next snhsequeot liquor, FIG. 3 ^bows fljagtammaiio hoppers or tanka for 
brew pjQ the !rtrain.mg conk S. The percolator p in ilie 35 die evaporator conccocxace, graia dU9t, and Opcnt ha»> 
unk L niaintajM the tempemtttre of the $t>ont grahi bat additional tatiks att USed as oeaded for storage UfltH 
Hi^ver at about 165' F. to 1 70" F.. which 15 iho r^qnirBd mid product^ can be fed fttto the eoavoyor 10 and ^^^^ 
tenxpetAture of the Sparge llquiil and which piTvenls vyith the apent graJn.'s. 

ni5crobiok>sJcal spoilage wMun gaid liquor. A pump 7 The derew conveyor 10 eatenda Ram the eotofftiBe 
and m^ui^rted cOnd«H S are provided to f6«e the Spent 40 and feeds njised s«fn ond'hrewery wAftto SUeama onto 
gmm hquor into the Straining tank S from the wnk L Qt a poaket elevator IX which niiaca die elevation of the 
. ttie progr drat a9 wiU be expjc^ned licCeif«iner. Refer- mttwtc to a hopper loader isoovcyor U which dkticts 
f J * "^adults 1, 3. ^f^tod S are inwiatcd, die mljcture onto several wet grain storage hoppers 33. 
Dod conduit fi may be toacad va(h steatt pitnng. AU The hoppers 13 are Hn an elevaied poritjon. 30 that a 
tanks E» Md t. are insuLwed so diet the spent grain 45 tnicik T can diiv* bCAenth said fcowSra 13 end onto « 

"^cais T can be efficiently 

^ ? ITCr F, Tiw ccntTiftigiCB C, tank pump S, loaded by ^r^vfty to the dcSiMd wetflht After swUleient 
and oondwits 4 and « may be ..ocalod outsidfi of the mijiBd wet grain has been loaded jCcom the hopper onto 
.1. . , ^ ... the iMflkT and waighed, the truck T is moved so that 
Whde spent bquor h» pxwjoufly been utilized in SO anothei- truck can reoefve wet g«ln &om tbe hoppeii 
other ways In the brewing process and hi spent grsin*, 23. w«. uui^^ 

ilw "^l"^ ^"JJ^ ^» » brewery of abont 3.7 niiUlon barrrf capacity, 

V**"*? ?S ^UtCtiOn ss grain liquor at abont 9^% mofatbrc, eb^5i.2 t^S of 

5S c Snstjlatad cowdmt 8 to the atrainiog tnib a 1 92% moLOTre, about 0.« lona of fimin diwt ac 6% 

J^.«v '='"1'- H ^^'^^^l the moisture, xiboet 5.6 toiw of spent h^s^^^^^^ 

1^ S.^^^^"^ the liquor is not v«y stebla This about 31 tOna of wtoto yeart^d waS. boctornjTaiS'^' 

fT^ iwT*^ ^^^'^ moiatr-e. wtfcn the waste atnaamT are aidS 

'•rSfiie H*v.i^ ^ . . t^'^ ^P^^ 70% moisture. th« latier 

ft.™^*^.^^S2iLf^ *^ ^"^V^ OlOiSCOre content may bo incn;ued Bomewhat. Since 

^: "^fL" ^nie part of the epe^t S 

Sr^Sf ^^^««f H^*^^ ^ f to provide whld, aresold "Wef » or ^didonal s^ga I«d« 

^^J^I^^^r.^Vlii:'^!^ mic^Wological are eilmleated or »«™ncd. If dti* p^sa is not and 

Bpoilagt One batch of the spent grain liquor i» used in (5 !r waate stteaitti have to be treated because of ccoloev 

Its entmrty within «sn« maah^yttla m <Udmr tO ^nhiiniee refttnctionap Che pracent PTOCeaa savC5 esatHtiO Invcitme^ 

lect on resmting beer Hayor. continuous fuci and operadng expenso. 
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This invcaiidn h IntoidfHl to CCrvcr all clUnses ftfld 
QXOdxficiiCiOnS Chft exaraplB of the InvtntioKi tiatm 
chosen for PWPOBCS of thus didcloaure, which do Dot 
oonsUtute depunuTCS fVom th& sp^rU and scope oT (ha 
Jnvfettbon. * 

What b claimed iSi 

1. In a (tfooesa Tor brewi heer utlllltj^ a ra^iititig . 
tAJik having iiQ mtcMiBl fotddng kake^ sutcl proe<$$ uiflik. 
mg speac 8 AiTiS Item Said fitraJninj^ tank. COmpRjuig the 10 

A. rampviug ipcnt gjaii^'i f«jm.a stiaining tankp £Aid 

spent grsiijia h^vi'n^ « moistur© content *f nbout 

90% and bchtft fa a ptjwpatte oonditioa 
D, ptimpiog QAM ispeftt BTPlna.io » centrifuge, 
& msjntaiiuiie said apCAt grains at a substantliUly 

oofutant tMpmtlWe fiom aaud CtrtiTOinft lank to 

^id eeticrlftais& 
s^pmUng tpeot ^ais liainr ixO«l said spent 2f> 

l^iauis in said centilAirgc to reavoe tfie moiscora 

oojitcnt ofsatd gniinfr to abouc 709» and lo pradQce 

said spsnt ^raib liquor, 
^ callectiiif said spcrt ^raln Hquor ia an Snanlated „ 

buffer taok. ^ 
^Ld speat Krain liquor tisviDg sgtick ooatenC of 

ahout 2.0% to 4,5% toU4 fiolids^ 
Q. punptne said sfm. jjuTlin U^ttOt r*xwtt Wid bUflbr 

in an imubted pipe to on insnljited larfle col- ^0 

lection TffTik, 

coUvciidg said spvBt jctain liquor hi said ccUedioa 
tank until about One-tli]fd ^O OAo-hair or the ^ian~ 
tity of *parsc liquid nsqiared H>r the mart hrew in 
th* etraincng tank is in 3aid collecckin r^^,^ 
h naomtauupg said sjwnc gnun Uqaor \a dwd colicc- 
CiDn tufik at a tcmpMttire of about 165* P. co 17D' 
K. and 



J. intTDducoig Raid spcmt gndn liquor Into die atndn- 
his tank aa cpar^ liqiiid into Ok n«xfc cubsequent 
hiw. 

2. In a process Tor br»>v^be&r wttUzin^ a atrahiing • 
tftnk bavtaj; no Internal rotating rake, said pitx^ imnz- 
ing 7peiit grohia Item ssid stntating tank* eomprbin^ the 
xteps of: 

A. rexnovin^ speoi Rrnina fiom a stM^tofaigr tank, fi«ld 
$penr £p»fais having a high mOlstUR! content cd aa ha 
bo in a ptunpabla oondidonp 

a. pumpmg saa dpent strJos to o centrinigo, 

c. maintainiDg Mid ppcnt gyalaj a aUbgtarttloUy 
c^vtmt t«xipcfaturt from sold stramhig taitic to 
Said centriAigft, 

D. separatutg epcttt gjuiB liqnor from said apcot 
Srains In said ceaqrifb^ to leduoa the moistiiie 
content of said gndm to about 70?^ and to produce 
flaid cp«nt gr;im liquor. 

E» trpnapoctlne said spent snin» in n conveyor eo a 
final storaj^ tank, 

R sidclui£ Autiftious woGta strsuns trOni Iha pr^cttS 
lor brewing beer to emd cpr^tt gtains, 

C, cullccting said Spant grain liquor from said bu£f^ 
tank in on bfulaeed buffer caiik, 
S4id ap«at ^raSn liqvor having afioUda Content of 
abont 2.0% to 45% tots2 solids*' 

I. pumping fiaia spent eiain liqttdr in an insulated p(p« 
to an it^ulatod lor^c oollflotlOQ tankp 

J. collectiaK said spent grahi llqMor ia Ktud oolloecion 
tank tmtil abont one-tnird to oneJinlf of tha qwm- 
tivy of cpRTEo liquid T«quwod for tho next braw in 
dta straiidng Rmk Js bs «dd ooIlBction tna^ 

K. TrtaintahiiB^ gdld spent Uqoor in sud orf lec- 
tion tartlc At a tenapfifafnra oT about IdS* F, to 170" 
and 

L. jntnxhicing aculd Spent grain liOttor into tha sirwa- 
mg tank as sp^C Uqoid Into tho next snbscxiuent 
brew, ^ 
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